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compare the three categories of aircraft and examine the effects of the differences in tonal content among the 
advanced turboprop noises. The annoyance prediction ability of various noise measurement procedures and 
corrections is also examined. 
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EPNL tone correction method (ref. 1) 

tone correction method identical to Ti except that no corrections are applied for tones below the 500 Hz 
one-third-octave band 
tone-to-broadband noise ratio 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


igure 1. - An aft-mounted, pusher, counter-rotating-propeller configuration of 

an advanced turboprop aircraft. 


INTRODUCTION 

The return of the propeller to long haul commercial service may be rapidly approaching in the form of the 
advanced turboprop or "propfan" aircraft. The advanced turboprop propeller is vastly different from conventional 


O 
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The laboratory experiment had three specific objectives. The first was to compare annoyance responses to the 
three categories of aircraft. The second objective was to determine the effects on annoyance of fundamental 
frequency and tone-to-broadband noise ratio. The last objective was to determine the ability of aircraft noise 
measurement procedures and corrections to predict annoyance for this new class of aircraft. 


FREQUENCY ENVELOPE SHAPE 
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ADVANCED TURBOPROP NOISE CHARACTERISTICS 


<0 

C/5 Q) 


O 

JO 0) 

<D SZ 

2? $ 


(0 


CP to 

-C c 

■M U 

<p 

^ Q. 


© .b 

9- "D 


O 2 

W b 
£ £ 


© CO 

S’ £ 

% © 


= 

CO o 


CP o 

® g 

C CO 


£ 

^ c 

«-4 

© "D 

s ? 

#A* 


g s 


— o 

CO u. 


5 ^ 

O 2 


CO X) 
© "2 


© N 
C X 


T5 ~ 

© CO 

♦2 — 
CO <D 

CP 


"O “D 

CP CP 

CO CO 

3 3 

CO CO 

o o 

CP CP 

o o 

c c 

<0 CO 


CO CO 


7 



SYNTHESIS SYSTEM ORGANIZATION 






h- 



D 


< 

CL 


1- 

Z 


< 

D 

< 

H 

oc Ed 

UJ 

t: uj 

< 

o 


2d 

LJ 

• 


Z U. 


8 


Figure 3. - Aircraft Noise Synthesis System 







AIRCRAFT NOISE SYNTHESIS SYSTEM 
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ADVANCED TURBOPROP NOISE STIMULI 
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aircraft flyover noise stimuli. 
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Figure 5. - Test stimuli 


CONVENTIONAL TURBOPROP AND JET NOISE STIMULI 
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EXPERIMENTAL METHOD AND DESIGN 
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first tone correction, Ti, are identical to those used in the effective perceived noise level procedure (EPNL) defined in 
the Federal Aviation Administration FAR 36 regulation (ref. 1). The second tone correction, T 2 , is identical to the first 
except that no corrections are applied for tones identified in bands with center frequencies less than 500 Hz. 
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COMPARISON OF FREQUENCY WEIGHTING PROCEDURES 

In order to investigate the prediction ability of the noise measurement procedures and corrections, the differences 
between the subjective noise level and the calculated noise level for each of the six variations of each noise metric 
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Figure 8. - Comparison of tone correction procedures when applied to PNL for 
all aircraft. 
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INTERACTION OF FUNDAMENTAL FREQUENCY AND TONE-TO-BROADBAND 
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esponses using duration corrected 
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Figure 14. - Comparison of annoyance responses using EPNL . 
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